17 beta-estradiol depolarization of hypothalamic neurons is mediated by cyclic AMP.
The process by which 17 beta-estradiol rapidly modulates the excitability of neurons in the ventromedial hypothalamus, a facilitation center of female sexual behavior and satiety center of feeding behavior, through mediation by cyclic nucleotides, was investigated by intracellular recording from the guinea pig brain slice preparations. Two types of short-term responses were produced by depolarization with decreased K+ conductance and hyperpolarization with increased K+ conductance. These two responses were enhanced by the phosphodiesterase inhibitor, isobutylmethylxanthine. However, the specific adenylate cyclase activator, forskolin, enhanced only the depolarization. The analogue of cyclic adenosine 3',5'-monophosphate (cAMP), 8-bromo-cAMP, induced only depolarization, the ionic mechanism of which was similar to that of 17 beta-estradiol. In addition, the possibility of non-specific effects of cyclic nucleotides was precluded by an experiment using an analogue of cyclic guanosine 3',5'-monophosphate (cGMP), 8-bromo-cGMP, which hyperpolarized neurons. Thus, the present study strongly suggests that the production of depolarizing responses of neurons in the hypothalamus produced by estradiol is specifically mediated through cAMP.